• A study of 720 autopsy cases from the Instituto Nacional de Neurologia, SSA (INN) and the Centro Hospitalario 20 de Noviembre ISSTE (CH 20 N) was made in order to investigate the frequency of aspiration in postmortem material of neurological cases. Aspiration occurred in 12.5% and 6.5%, respectively, of the cases under study. The clinical features of both groups were quite similar, and slight differences could not account for the uneven proportion of aspiration. When correlating the presence or absence of aspiration in both groups with and without the use of a gastric tube, a significant correlation was found between the use of a tube and the postmortem finding of aspiration. Gastric tube (tube feeding) increases the risk of aspiration six times. Our results support the view that opposes the early, indiscriminate and incautious use of tube feeding in the comatose patient. It is practically unavoidable in some cases where general anesthesia must be induced without proper knowledge of the time of the subject's last meal. 913 In these cases a full stomach is an obligated prerequisite of the aspiration. The relative importance of this factor in other types of aspiration such as those occurring in comatose patients has not been established, although it seems logical that aspiration cannot occur in these patients unless there is some kind of stomach content.
Additional Key Words
The subject of aspiration should be of interest to the neurologist, who often treats patients who remain unconscious for prolonged periods of time. In spite of this, there is hardly any reference in neurological literature to the problem, which has been dealt with mainly by the anesthesiologist. Neurological textbooks do not devote much space to the problem, and seem to give tacit approval to the use of tube feeding for the comatose patient.
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The present study aims to establish the frequency of the complication as a postmortem finding in neurology, and the importance that certain factors 
Methods
A retrospective study of two groups of neurological cases corroborated by autopsy was made. This material was drawn from the postmortem records of the Instituto Nacional de Neurologia, SSA (INN) and the Centro Hospitalario 20 de Noviembre ISSSTE (CH 20 N) in Mexico. INN is a hospital for the treatment of neurological and psychiatric cases. CH 20 N is a general hospital with a wellorganized neurological service. The study originally included only cases from INN. The purpose of enlarging the sample was twofold: to increase the number of cases under study and, more importantly, to allow the comparison of the effects of two different routines of management. During the five years in which the study was conducted, there was a greater tendency to use tube feeding at the INN than at the CH 20 N in the care of the comatose patient.
All 418 autopsy protocols accumulated during five years of activities at the INN were reviewed along with their corresponding clinical notes. A similar study was made with the autopsy protocols and case notes of the 302 neurological patients from the CH 20 N who died and were autopsied at this hospital during the same period. Age, sex, and neurological diagnoses of each case were tabulated, as well as whether a gastric tube had been in place at the time of the patient's death. The data concerning presence of aspiration as a postmortem finding were obtained from the autopsy protocol. Pathologists in both hospitals did not know about our intention of doing this study, or of our working hypothesis regarding the relationship between tube feeding and aspiration; therefore, they could hardly be influenced by it. Aspiration was considered to be present when the pathologist's report stated that gastric content (solid or liquid) was present in the bronchial tree. An analysis was made of both groups of cases according to their age distribution, sex, type of illness, and other factors. A correlation was made between the presence of a gastric tube and the finding of gastric content in the bronchial tree at autopsy.
TUBE FEEDING AND LETHAL ASPIRATION IN NEUROLOGICAL PATIENTS
Other factors were not analyzed in spite of their obvious importance, since the available information in the clinical records was not sufficient. They included the type of tube feeding used, its speed of administration, the patient's position while being fed, the time elapsed between the last feeding and the accident, etc. The problem of the clinical detection and treatment of the complication was beyond the limit of our study.
Results
The results of our study are summarized in tables 1 to 8. Perhaps the most remarkable rinding of all was the high frequency of aspiration in both groups. It was higher than what is usually suspected by experienced clinicians for this type of patient and what is normally coded in the final clinical diagnoses in our hospitals; namely that, at least for our series, aspiration is clinically underdiagnosed.
There is a striking difference between the two groups of patients (table 2) regarding the frequency of aspiration as a postmortem finding. Such difference seems to be related to the more generous use of a gastric tube at the INN for the time of the study (tables 5 and 6).
Tube feeding and aspiration are found in associa- Age and type of illness should be surveyed further as well as other factors in additional studies. An increase in frequency of aspiration in the elderly as detected in postmortem material could be related to a greater vulnerability of these individuals to this type of complication (table 3) .
The higher frequency of aspiration in vascular and degenerative disorders (table 4) is statistically significant. Its meaning, however, cannot be related to a greater use of tube feeding in this type of patient in the degenerative group, where no patients were tube fed. Regarding vascular diseases, there was a slightly greater percentage of tube-fed individuals than there was in the inflammatory and neoplastic group.
Comments
The sample of 720 cases presented represents what typically will be found in autopsy material in a specialized institution (INN), and in a general hospital (CH 20 N).
Although both groups show slight differences between them, such as a greater number of neoplasms in the INN material and a proportionally larger number of vascular diseases at the CH 20 N, none of them are sufficient to explain the higher frequency of aspiration in the INN material since, as a whole, cases of brain tumors have a below-average incidence of aspiration (6.5 versus 9.9). It is known (table 3) that age increases the risk of lethal aspiration. Therefore, material taken from a discretely larger number of elderly patients at the CH 20 N would tend, if anything, to increase the figure for lethal aspiration in this group (see table 3 ). Both series, however, differ significantly in the percentage of aspiration and this can be correlated only with the difference in the use of gastric tubes (tube feeding) in both groups. The importance of this factor became clearly evident when the association between tube feeding and percentage of aspiration was established and compared with other possible combinations. The use of gastric tube increases the risk of aspiration sixfold.
Instances of cases in which the gastric tube was used and aspiration did not occur, and others in which aspiration occurred despite the absence of the gastric tube, serve principally to stress the complexity of the phenomenon, since we should not expect that every in- stance of tube feeding will terminate in vomiting. The occurrence of aspiration without tube feeding is not surprising either, in view of the fact that the stomach can become filled with gastric juice or duodenal contents. 8 Although there is a tendency to oversimplify matters when we use the presence of gastric tube as evidence of tube feeding in our study, the margin of error is small, since gastric tubes are rarely used for other purposes in comatose patients. A search for more explicit evidence would have meant a more tedious and cumbersome task, since it would have required reviewing nurses' notes which are not organized on a standard basis.
In recommending a more cautious use of tube feeding in comatose patients, we are not ignoring the often-quoted argument for its use: the need to provide the necessary foodstuff to maintain homeostasis. It seems relevant to point out again that both water and electrolytes can easily be given parenterally, and that the patient's requirements for organic substances are, under the circumstances, less important than those of the ambulatory individual.
